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Role of the White Sucker in Minnesota Waters 1

.

DONALD E. OLSON2
Minnesota Department of Conservation, St. Paul
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Introduction: The white or common sucker ( Catostomas
c. commersoni) is a well-known and abundant Minnesota fish. It is found in lakes and streams throughout the
State but is most abundant northward. Here it often is
associated with Walleyes (Stizostedion v. vitreum), northern pike (Esox Lucius), and lake trout (Salvelinus namaycush). It is least abundant in lakes of southern and
western Minnesota where there are large populations
of carp ( Cyprinus carpio), bullheads (Ameiurus spp.),
and buffalo-fish (Ictiobus spp.). Under Minnesota laws
the sucker is classified as a "rough fish" and may be taken
year-around by angling without catch limit.
The sucker, despite its legal classification, has some
use as a sport and food fish. Some suckers are caught
by trout fishermen especially those angling in southeastern streams. Many are taken by spear and dip net from
streams during two seasons set for such activities: between May 1 and June 10 and between December 1 and
February 15. During these seasons the possession limit
is 50 fish a day. Most of the spearing is done on streams
during the spring spawning run. Suckers make excellent
and tasty smoked fish. Their main deficiency as a food
fish is that the flesh contains a great number of small
bones.
Suckers are also of considerable value as a bait and
the wholesale value of suckers produced and sold in Minnesota has been estimated by John Dobie of the Minnesota Department of Conservation at $600,000 a year.
In 1961, 400 million eggs were collected under state
supervision from suckers taken in spawning runs. These
were fertilized artificially and hatched in 74 private
fish hatcheries operated by minnow dealers. From these
eggs 166 million fry were hatched for stocking or rearing ponds and from these ponds about 30 million sucker
minnows were harvested and sold for bait.
Suckers when small have also been used as forage for
predaceous fishes, especially walleyes, in rearing ponds
(Smith and Moyle, 1943) and have often been considered to play an important role as forage in the economy
of game fish production in lakes.
Because of these considerations several studies of various phases of life history of the common sucker have
been made in Minnesota in recent years.
General Life History: Suckers are anadromus fishes
which run up streams in spring to spawn but also spawn
in shoal areas of lakes. They select sites where they concentrate their spawning activities. The females release
1
Minnesota Department of Conservation, Fisheries Research
Investigational Report No. 265.
' Fisheries Biologist, Detroit Lakes, Minnesota.

68

eggs onto the water and these are fertilized by milt supplied by attending males. The eggs are semi-buoyant
and somewhat adhesive. On the average about 65,000
eggs are laid by a sucker female, 15 inches long (Vessel
and Eddy, 1941). Spawning usually occurs when water
temperatures are between 50 and 65 ° F. In streams the
sucker spawning run often follows the walleye spawning
run. In a fish hatchery with an average water temperature of 53 ° F. hatching takes place in 12 days (Carbine, 1943).
Suckers are often thought of as silvery or olivaceous
fish without special markings or color patterns; but this
is only partly true. During spawning the males are
adorned with quite beautiful nuptial coloration. Thaddeus Surber (1930), the pioneer Minnesota fisheries biologist described this spring coloration of males and we
can do no better than to quote him:
"Males during spawning have a well-marked black lateral line, below which there is a salmon-colored or rosy
one running parallel to it; at this time the back is very
nearly jet black, while the belly is cream-colored, making a rather striking looking fish ... ".
During the first summer the young are marked with
three dark splotches on each side of the body. These
splotches disappear after the first year. The males and
occasionally the females have pearl organs during the
breeding period like many of the minnows and the
males have larger and less rounded pelvic fins than the females (Spoor, 1935).
Much of the work reported here was carried out at
Many Point Lake in Becker County, not far from Detroit
Lakes. This is a lake of 1,716 acres with a maximum
depth of 90 feet, an average depth of about 25 feet. It
is a hard-water, fertile lake that supplies a considerable
amount of fishing for walleyes. It also has a large sucker
population and these fish spawn in three inlet streams
and in shoal areas in the lake.
One of the investigations carried out at Many Point
Lake and which has been reported upon in detail elsewhere (Scidmore and Olson, 1963) describes homing
behavior of spawning suckers. Recapture of snckers
marked by fin-clipping in spawning runs over four years
showed a definite tendency of suckers to return to the
same sites to spawn. There was also a recurring time pattern in the spawning; some of the fish returning earlier
to spawn than others. The homing, however, was not
regular for all fish. The nature of the imprinting or, possibly, learning connected with this homing pattern is not
known. A similar homing pattern for spawning walleyes
has also been found in the same lake ( Olson and SeidThe Minnesota Academy of Science
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more, 1963). Knowledge of this homing tendency provides information that can be used in management
In lakes there is a daily activity and movement pattern
for suckers. This is reported by Carlander and Cleary
(1949) who conclude, on the basis of net catches, that
"In the deeper waters they are caught mostly during
the daytime, but during the night they are taken in the
shallow waters". Presumably, they move inshore at night
to feed.
Age and Growth: In size the sucker is intermediate between the panfishes and the larger game fishes. Adult
suckers in spawning runs at Many Point Lake ranged
between 13 and 22 inches in total length-males averaged 16.8 inches and females 18.2 inches. The lengthweight relationship was plotted for 81 suckers captured
in the summer of 1958 (Figure 1). Increase in weight
is approximately a function of the cube of the length
(Spoor, 1938). Average weights of adult males in the
Many Point spawning run was determined as 2.0 pounds
and females 2.5 pounds. From other waters lengths as
great as 25 inches and weights up to 7 pounds have been
reported. Maximum age is probably about 10 years and
few suckers older than 8 years are reported in literature (Carlander, 1950).
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SUMMER OF LIFE

eral ages was compiled by Eddy and Carlander (1942).
The age is determined by counting the number of growth
rings on annuli on the scales. These are indicated in the
table by Roman numerals.
Age in years

I
II
III
IV
V
VI
VII
VIII
IX

Total length in inches

4.3
8.1
11.6
13.9
15.8
16.7
17.2
19.3
19.5

As with other fish, growth in length is rapid during
the first years of life and slows as the fish becomes older.
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John Dobie, who has made a detailed study of the
growth rate of suckers in rearing ponds, finds that a
length of about 3 to 4 inches is usually attained the first
summer. The pattern of the first summer's growth is
shown in Figure 2. At 30 days fish in ponds average 1.4
inches long; at 60 days 2.4 inches and at 69 days 2.75
inches. Growth in any pond is influenced by the density
of the fish population (Dobie and Moyle, 1962).
Scales from Many Point Lake suckers were examined
for age and growth determination but the validity of
the marks as true annuli was not established. The following table of average length of Minnesota suckers at sevProceedings, Volume Thirty-one, No. 1, 1963

Sucker Population Size and Annual Mortality: It is obvious that since a sucker population is augmented each
year by young fish, there must be a continual loss of
adults if the population is to remain fairly stable. How
great is this annual loss or "mortality" among fish, such
as suckers, that are not taken by angling? At Many Point
Lake, adult suckers were taken in fish traps and marked
during spring spawning runs of 1957 and 1958. Additional sampling and marking was carried on with electro-fish
ing gear in the summers of 1958 and 1959 (Figure 3).
Marking was done by clipping a selected fin to designate the year and location of capture. Suckers captured
in spring spawning runs of 1959 and 1960 were removed
from the lake.
An estimate of the size of the population of adult
suckers in Many Point Lake was obtained from proportionate recovery of marked and unmarked fish. During
the spawning run in the spring of 1958, 1,911 suckers,
all longer than 14 inches, were marked by fin-clipping.
69

marked in 1957 which were present in spring of 1958
is estimated as:
(1,911) (95)
40

= 4 ,539

,. ,

k

sue ers

The annual survival rate is estimated as:
4,539
5,226

= ·869

◄

Expressed another way, 86.9 percent of the marked
suckers survived the year and 13 .1 percent had presumably died. This loss or total mortality is attributed primarily to natural causes since the spring spearing take
at Many Point is not great.
The total mortality of suckers from natural causes
may be compared to total mortality of marked walleyes
in this same lake (Olson, 1958), which was 31 percent,
of which 27 percent was fishing mortality.
The foregoing· figures for Many Point Lake may be
clearer if expressed on an acreage basis.
FIGURE 3. Electric boom shocker (230 volt A.C.) of the type
used to sample fish population at Many Point Lake.

In this same summer and early fall, 685 suckers over 14
inches in length were taken with electro-fishing gear.
Of these, 40 were fish which had been marked in the
spring of 1958.
The population in the lake was estimated by the following calculation:
(1, 9 ll) ( 685 )
40

=

32726
, suek ers

Of the 685 fish taken during the summer, 439 were
marked before being returned to the lake. The following
spring, 1959, a total of 11,518 suckers were captured at
various spawning sites, checked for marks, and removed
from the lake. Among these, there were 150 fish that had
been marked and released the preceding summer. Using
these data, it was possible to check the preceding population estimate as follows:
(11,518) (439)
150

33,709 suckers

There were therefore about 33,000 adult suckers in
Many Point Lake in 1958.
Average weight of these fish was 2.25 pounds and the
total weight of the segment of the population made up
of fish 14 inches or longer was estimated at 74,000
pounds. The standing crop of suckers of this size is
therefore estimated as being about 19 fish and 43 pounds
per acre.
Mortality, or loss from the population, among marked
suckers was estimated for the year between the 1957
and 1958 spawning seasons. The estimate was made by
determining the relative abundance of suckers marked
in the springs of 1957 and 1958 in the electro-fishing
catch during the summer of 1958.
Of 5,226 fish marked in the spring of 1957, 95 were
recovered; of 1,911 marked during the spring of 1958,
40 were recovered. From these data the number of fish
70
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Number per acre Pounds per acre

Suckers
Standing crop
Annual total mortality
Fishing mortality
Walleyes
Standing crop
Annual total mortality
Fishing mortality

19
2.5
Trace

43
5.6
Trace

7.4
2.7
2.4

9.3
3.4
3.0

-<

r
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The principal conclusions that can be drawn from this
table are ( 1) that adult suckers died even though they
were not fished and (2) a high fishing mortality for
walleyes was associated with a low mortality from other
causes.
Food Chain Relationships: The sucker is a non-predaceous fish and is mostly a bottom feeder. Its principal
foods are microcrustaceans, insects and mollusks. When
young its feeding habits are in competition with the
young of many other species of Minnesota fishes; game
and non-game. Throughout its life, it is in competition
with other kinds of forage and rough fishes and many
game fishes for the larger invertebrate food items, especially immature aquatic insects.
To obtain more information on the feeding habits of
suckers, by size groups, stomach contents of 39 youngof-the-year, 66 sub-adult, and 60 adult suckers from
Many Point Lake were examined during the summer of
1960 (June 27 through October 17). Stomachs from
young-of-the-year suckers (0.8 through 2.8 inches total
length) contained mostly copepods and cladocerans.
These microcrustaceans were found in 90 percent of 21
stomachs which contained identifiable food. Chironomids
were found in 14 percent of the stomachs. All but one of
the stomachs of 62 sub-adult suckers (3.8-9.8 inches)
which contained food had aquatic insects in them. Of
these insects, midge larvae were found in 79 percent
of the stomachs; caddisflies in 42 percent and mayfly
nymphs in 32 percent. Small mollusks (fingernail clams
The Minnesota Academy of Science
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and snails) were found in 41 percent of the stomachs
and microcrustaceans in 52 percent. Fifty of the stomachs of adult suckers (12.0-20.6 inches total length)
contained food. In them insects also predominated.
Midge larvae were found in 92 percent of the stomachs;
caddisflies in 72 percent and mayflies in 62 percent.
Mollusks were found in 80 percent of the stomachs but
only 18 percent contained microcrustaceans.
.
The stomachs of individual fish often contamed a
variety of food organisms, and it appears that sub-adult
and adult suckers browse rather indiscriminately on
available bottom fauna. Vegetation was uncommon in
the stomachs. Four adult suckers had seeds in their
stomachs.
Average percentage composition of the stomach volumes of suckers from Many Point Lake was:
Lenth in
inches

"
►

0.0- 2.8
3.8- 9.8
12.0-20.6

Micro
crustaceans Insects Mollusks Plants

89
18
5

11

55
73

0
27
22

0
0
tr.

It is apparent that microcrustaceans make up much
of the diet of young suckers and as they grow older and
larger, they shift to a diet mostly of insects and mollusks.
This diet may be compared with that of some other
common Minnesota rough fishes as reported by Seidmore and Woods (1960) from five lakes of southern
Minnesota. They found that small carp also feed on
crustacea, but to a lesser extent than suckers. Carp also
take insects but, in contrast to the suckers, plant material was found to make up 43 percent of the volume of
carp stomachs. Similar omnivorous feeding habits are
reported in this paper for carp of all sizes; all feeding
on micro-crustacea, insects and plant material. In contrast bigmouth buffalo-fish (lctiobus cyprinella) , of all
sizes examined, had fed mostly on rnicrocrustacea, and
sheepshead (Aplodinotus grunniens) mostly on insects.
It has long been known that small suckers can serve
as forage for game fishes. Because of this, sucker fry
have, in the past, been stocked in walleye rearing ponds
to supply forage (Smith and Moyle, 1943). Often, however, in such ponds young suckers grow faster than
the walleyes and are available for food only a short
period of time. But what is the role of suckers as a forage fish in lakes; especially walleye lakes? Studies of the
feeding habits of young walleyes in two lakes by Maloney and Johnson (1957) showed that young walleyes
were feeding principally on perch (Perea fiavescens) and
that production of a successful year-class of walleyes is
probably dependent upon a good perch hatch. Suckers
were not a significant item in the diet. But is this true in
a lake known to have a large population of suckers?
To answer this question, stomach contents of 230
walleyes taken by anglers from Many Point Lake during
the summers of 1956, 1957 and 1958 were examined.
Some stomachs contained identifiable suckers but in
most cases bookmarks distinguished them as having been
stolen from anglers' hooks. Perch were the most common
Proceedings, Volume Thirty-one, No. 1, 1963

fish in the stomachs. Immature aquatic stages of insects,
mostly midge larvae and mayflies, made up about 40 percent of the total stomach volume of these walleyes.
The Value of Suckers as Forage for Other Species of
Fish! To further investigate the forage value of suckers,
the stomachs of 995 fish of 9 species were examined
during the period from June 2 7 through October 17,
1960 with the aid of the stomach pump designed and
described by Seaburg (19 57). The fish were captured
with seines and trap nets, and with electro-fishing gear.
Although most of the fish were large enough to swallow young-of-the-year suckers and young suckers were
present in the lake, no identifiable suckers were found in
the stomachs of 262 walleyes, 292 perch, 239 rock bass
(Ambloplites rupestris), 99 pumpkin seeds (Lepo mis
gibbosus), 56 bluegills (Lepomis macrochirus), 23 crappies (Pomoxis nigromaculatus), 14 Northern pike (Esox
Lucius), 4 Large mouth bass (Micorpterus salmoides) and
6 dogfish (Amia calva) Fish were found in the stomachs
of all nine species and was a significant food item for all
species except pumpkinseeds and bluegills. Perch and
minnows (Notropis atherinoides, N. volucellus and N.
hudsonius) were the most common identifiable fish in the
stomachs. Bottom invertebrates were important in the
diets of all species except northern pike and dogfish.
It is suggested that the apparent low forage-value of
suckers in Many Point Lake is associated with the capability of this species to avoid capture and is not the result
of desirability or deliberate selection of other species for
food by predatory fishes. Suckers are commonly used
as bait in this sport-fishery and many walleyes, northern
pike, rock bass and perch are caught on hooks baited
with suckers.
I
Without detailed knowledge of the influence of space
factors, territories and fish movement, it is difficult to
evaluate the inter-specific relationships of fishes merelYi
on the basis of comparative food habits. However, be~
cause suckers feed low on the food chain, they may possibly compete directly for food with some game-fishes or
indirectly through competition for invertebrate food, that
form the diet of other forage-fishes. This possible competition, along with the apparent low forage-value of suckers suggested that a removal of a large portion of the
sucker population might increase the production of the
more-desirable species, especially walleyes .
Effect of Sucker Removal on the Population: In the
:spring of 1959, the 11,518 suckers taken were removed
from the lake to observe the effect of fish removal operations. This was about 34 percent of the population of
adults estimated to be present the preceding year (in the
spring of 1958.) Suckers were again taken in the lake
in the fall of 1959 by electrical fishing gear and 545
were marked. Fifty-three of these were recaptured in the
spawning runs of 1960 during which a total of 3,477
fish were taken. The population of suckers over 14 inches
total length, present in the spring of 1960, was estimated as:
(3,477) (545)
35,754 suckers
53
71

This figure for population size, as number of fish, is
quite similar to the two population estimates made before
sucker removal. Average length of fish in the spawning
runs however decreased slightly from 17 .1 inches in 1959
to 16.8 inches in 1960. It appears that removal of 34
percent of the population allowed better survival and
growth of the suckers remaining in the lake. These in a
year's time filled the void made by removing a sizeable
segment of the population. Rawson and Elsey (1950 )
report a similar population response following intensive
removal of longnose suckers ( Catostomus catostomus)
from a lake in Alberta .

Thirty-four percent of an estimated adult sucker population of 19 fish weighing 43 pounds per surface acre
was removed by trapping and with electro-fishing gear
in the spring of 1959. To evaluate the effectiveness of
this removal, the size of the sucker population was again
estimated in the spring of 1960 and found to be similar
to the pre-removal population. The removal of 34 percent of the estimated adult population was not considered successful in reducing inter-specific competition.
The removal was offset by increased growth, recruitment,
and survival of the remaining sucker population.
Improvement of sport-fishing by reducing competition
from suckers likely entails either: ( 1) complete elimination of suckers from the managed waters, or, (2) a
highly intensive and continuing annual removal. Complete removal can be considered for only small landlocked lakes. Even then, chances for reintroduction are
great. A practical perpetual removal must rely on the
development of low-cost, highly-efficient fishing methods.
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Summary: A comparison of the food habits of the white
sucker with game and panfish species in 1,716-acre Many
Point was made along with sucker population and mortality estimates based on the recapture of fin-clipped fish .
The food habits of suckers appear to be competitive
with more desirable fishes for microcrustaceans and invertebrate bottom organisms. Suckers were not an important forage-species in the diets of other fishes. Microcrustaceans made up most of the diet of young-of-theyear suckers and as they grew older they shifted to a
diet mostly of insects and mollusks.
Forage-fish found in the stomachs of predatory fishes
were primarily perch and minnows; no identifiable suckers were found in the stomachs of 995 fish of 9 species.
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Nutritive Value of Red-Osier Dogwood and
Mountain Maple as Deer Browse 1
BERNARD A. FASHINGBAUER and JOHN B. MOYLE
Minnesota Department of Conservation, St. Paul
Introduction: The casual observer traveling through
northern Minnesota sees the woods and swamps covered with brush. He might think browsing animals such
as the white-tailed deer would' never lack for food. Unfortunately this is not so: browse plants vary greatly
in palatability and nutritive value for deer and even
in the best of brushy areas there is often a limited supply
of the tender twigs suitable for deer food.
In Minnesota the more palatable deer foods include
the white cedar, red maple, black ash, red-osier dogwood, mountain maple and staghorn sumac. White pine,
jack pine, basswood, aspen, chokecherry and hazel are
among those foods of intermediate preference, and red
pine, tamarack, black spruce and alder represent food
plants of low preference by deer. The more palatable
foods will of course be eaten first and those of intermediate and poor palatibility wil be eaten when the
better foods become scarce. These foods may constitute a
portion of the deer's diet but are inadequate to maintain
the health and vigor of the animal. They usually serve
as stuffing. During severe winters deer are often found
starved with full stomachs of poor quality browse.
In summer food for deer is readily obtainable and
the animal's movements are umestricted as it ranges
for food. In the winter, however, the deer must depend
almost entirely on the twigs and sprouts of trees and
shrubs. Deep snow frequently causes the deer to move
into winter yarding areas where movement is restricted
and severe overbrowsing may occur.
Deer prefer the growth of the preceding summer as
food. The tender portions of the twigs are pulled and
twisted off with the aid of stout molar teeth rather than
being cleanly clipped off as they are by the incisors of
the snowshoe hare.
1

This study was conducted with Federal Aid to Wildlife Restoration Funds; Pittman-Robertson Project W-11-R.
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Deer require a considerable amount of browse each
day. Feeding studies in Wisconsin indicate a consumption of 3.5 to 5.5 pounds of natural browse a day per
hundredweight of deer. When good grade alfalfa hay
is substituted, the consumption is reduced to about 2.5
pounds per hundredweight (Dahlberg and Guettinger,
1956).
It is well known that heavy browsing by deer is injurious to forest reproduction. The resulting deterioration of the range causes a reduction in deer numbers. It
is essential therefore that deer populations be kept in
balance with the food supply, especially that in wintering areas. This bas been accomplished in Minnesota by
having an "any deer" season each year. In recent years
about 100,000 deer a year have been taken by hunters.
This is estimated to be approximately one-fifth of the
fall herd and maintains the population over most of the
range at about twelve deer per square mile.
For some time studies have been conducted in Minnesota and elsewhere concerning the quantity of deer
browse as a means of evaluating range conditions. Little
had been done with regard to quality. The importance of
quality had long been recognized but the difficulties involved in quality analysis were also apparent.
In 1957 a study was initiated in Minnesota directed
toward this goal of quality analysis. Many of the results
obtained were rather inconclusive but a start had been
made. Additional studies concerning browse quality
were to follow and some aspects of these studies are
currently being investigated. This report concerns the
pilot study, portions of which have been prepared as
Pittman-Robertson Game Research Job Completion Reports which normally receive limited circulation.
Methods: Since red-osier dogwood (Cornus stolonifera)
and mountain maple (Acer spicatum) are eaten extensively by deer and are quite common, they were selected
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